Abstract: Tourism is one of the growing service sectors in Greece. In 2014, the direct and indirect contribution of the Greek tourism industry to total GDP and employment reached 17. 3% and 19.2%, respectively (WTTC, 2015). As the economic importance of the tourism industry is growing among the policymakers and researchers, the objective of this paper is to analyse the contribution of tourism to Greek's economic growth. We use a trivariate model of real gross domestic product (GDP), international tourist expenditure and a real effective exchange rate, to calculate a tourism multiplier in order to assess the contribution of tourism to the economic growth. Using quarterly data for Greece during the period 2000q1 to 2013q2, we estimated results as a tourism multiplier of 1.21. We also estimated that the tourism industry generated an increase of 1.0% in the Greek GDP for the year 2013.
Introduction
Tourism in Greece is an important economic activity which covers 43% of the services balance' total receipts. The net travel receipts (receipts minus payments) cover 58% of the surplus of the services balance (statistics of 2014). In 2014, Greece received 24.2 mn international tourist arrivals (including cruise tourists), increased by 21% compared to year 2013, with leading markets being Germany, France and the United Kingdom. International tourist revenues at current prices amounted to 13.4 mn Euros in 2014 compared to 12.2 mn Euros in 2013, an increase of 10%. The average per journey expenditure of tourists reached 552 euros in 2014, decreased by 9% compared to 2013. Employment in the sector, either direct or indirect, represented 19.4% of the total employment in the country, which means that 700,000 people were employed in tourism related activities throughout all sectors of the Greek economy (WTTC, 2015) . Finally tourism, directly or indirectly, contributed 17.3% of total GDP (WTTC, 2015) .
On a global scale, the Greek tourism has shown a satisfactory performance. According to the latest data available from the World Tourism Organization (WTO), Greece in 2014, Greece ranked 15th in international arrivals and 19th in revenues. According to the World Economic Forum (WOF), in 2014, Greece occupied the 31st place among 141 countries in the index of Travel and Tourism Competitiveness, while rating 18th among the European countries. Moreover, Greece captured 3.3% of the European and 1.4% of the worldwide tourism market.
Acknowledging the importance of tourism as a crucial factor in the Greek economy, during 2010-2013 a range of legislative initiatives were adopted, including the: -Recognition of thermal springs and the licensing of thalassotherapy (seawater therapy) and therapeutic centres.
-Establishment of the GNTO's Special Service for
Promoting and Licensing Tourism Enterprises, a "onestop-shop" for tourism enterprises. -Simplification of the licensing procedure for tourism enterprises. -Introduction of a new form of integrated tourism enterprise, the Complex Tourism Accommodation, which includes four-star or five-star hotel accommodation, special tourism infrastructure (e.g. conference centres, golf courses, spas) and tourist residences (villas). -Liberalisation of the tourist guide profession. Although the legislative action aimed at developing both domestic and inbound tourism, a key feature of the Greek tourist product is the geographical distribution of demand from abroad with almost its entirety coming from the European continent. This pattern actually presents no substantial change in the last decade ( Figure 1 ). In 2012, arrivals from European countries totaled 13.3 mn, out of which 74% came from the EU-27, while 44% were visitors from member countries of the Eurozone.
At a country level, Germany and the United Kingdom are long-lasting traditional markets from which Greece receives the largest number of foreign visitors, despite the fact that their shares have decreased in recent years. In 2012, the percentage of visitors from these countries reached 14% and 12% of total arrivals, whereas in 2003 they represented 19% and 18%, respectively. In the last decade, new country markets emerged worldwide, out of which Greece has attracted significant numbers of visitors. Such countries, with significant Greek interest, include Russia as well as the neighbouring Balkan states, which partly offset the decline from other countries (Figure 2 ). In particular, arrivals from Russia have increased significantly over the last years (average annual growth rate of 38% in 2008-2012), while strengthening even more the tourism revenues, as the average expenditure per Russian visitor is nearly twice as much the level of the corresponding average of all foreign visitors (€1,079 vs €646, respectively, in 2012). At the same time, the low number of visitors from countries such as Japan and China demonstrates the potential of other important markets from which Greece could benefit in the future by attracting a significant number of tourists.
The contribution of tourism to the economy is reflected in the Greek tourism revenues (i.e. the expenses of foreign visitors during their visits to Greece), which make 5.12% of the nominal GDP (average 2003-2012 decade).
This paper hopes to gain more current and applicable information about the economic contribution of international tourism through estimating a tourism multiplier for the Greek economy, to assist policy makers in appropriate planning. The rest of the paper is structured as follows. Section 2 provides a summary of the previous studies that examine the relationship between tourism and economic growth. Section 3 describes the data and a presentation of the methodology. Section 4 contains empirical results and their interpretation. Finally, Section 5 offers a summary and conclusions. 
Tourism and economic growth: assorted studies
In recent years, researchers have been interested in the relationship between tourism and economic growth, empirically supporting a direct effect from the first to the second. A general consensus that tourism increases foreign exchange income, creates employment opportunities and triggers overall economic growth has emerged. Therefore, tourism development has created a common awareness in political authority worldwide. Table 1 displays the results of the studies on the tourism development and economic growth relationship conducted for different countries in different years employing different methods. In their analysis conducted for the Turkish economy, Zortuk (2009) and Gunduz and Hatemi-J (2005) concluded that the increase in tourism income positively affected economic growth. Oh (2005) found that the hypothesis of tourism-led economic growth could not be verified in the case of the Korean economy. The results of Oh's Granger causality test implied the existence of a one-way causal relationship in terms of economics-driven tourism growth. Similar to Oh's results, Kasimati (2011) found no directional impact between tourism and economic growth in Greece. On the other hand, the analysis by Dritsakis (2004) to Greece, Durbarry (2004) to the Mauritius and Balaguer and CantavellaJorda (2002) to Spain empirically proved the existence of a bidirectional relationship between the two variables. In addition, Eugenio-Martin and Morales (2004) confirmed the validity of tourism-led growth hypothesis for low-and middle-income countries in Latin America while they asserted that the situation was different for high-income countries. Lee and Chang's study (2008), reviewing 32 selected countries, including both OECD and non-OECD countries, found that there was an unidirectional relationship coming from tourism towards the growth in OECD countries whereas a bidirectional causality relationship existed in non-OECD countries.
Given the aforementioned results of the studies, this paper aims to gain more relevant information about the economic contribution of international tourism by estimating tourism multiplier to the Greek economy. Estimation of the multipliers of tourism was conducted by researchers at a state or county level (Bryden, 1973 Lagos (2009) , the smaller and consequently the less developed an area is, the smaller the tourism multiplier tends to be. The national tourism multiplier rarely exceeds the value of 2.0, whereas the relevant regional multipliers are always lower (around 0.5). Table  2 presents values of the multiplier for selected countries. We should keep in mind that such cross-country comparisons must be handled in with care, since the studies might have been conducted at different time periods or different methodologies might have been used (Cooper et al. 2008 ). In addition, although the value of a destination's tourism multiplier is seldom subject to significant variation and appears to be quite stable over time, it is nevertheless reasonable to expect that the overall impact will increase as the country's economy develops.
Data and methodology
There are several alternatives to measure the volume of tourism. One of them consists of tourist revenue, which represents the volume of earnings generated by foreign visitors. The second is the number of nights spent by visitors from abroad. The third is the number of tourist arrivals. This study makes use of tourist revenues to represent tourism. Given that the tourism-led growth hypothesis is about the contribution of tourism to the economic growth, real GDP is also included to represent the economic growth. Therefore, we estimate the following equation: The data are quarterly over the period 2000:Q1 to 2013:Q2, obtained from the Bank of Greece's Frontier Travel Survey, the Hellenic Statistical Authority and the European Central Bank (ECB). More specifically, the tourist expenditure data are collected from the Bank of Greece's Frontier Travel Survey, published at various issues of the Bulletin of Conjunctural Indicators; the GDP data are collected from the Hellenic Statistical Authority, published at various issues of the Statistical Authority's publication which is entitled "The Greek Economy"; the real effective exchange rate is obtained from the ECB's official website.
1 Tourism receipts do not include the cruise receipts as the latter is available only for the year 2012 and not for the whole period examined. The modelling strategy adopted in this study is based on the now widely used Engle-Granger methodology (Engle and Granger, 1987) . Testing for co-integration involves two steps: the first step is to determine whether the variables that we use are stationary or non-stationary. If a series is non-stationary, then all the usual regression results suffer from a spurious regression problem. To this end, the augmented Dickey-Fuller (ADF) and PhillipsPerron (PP) tests of stationarity are performed both at the levels and the first differences of the variables ( The null hypothesis to be tested is that there are at most r co-integrating vectors. That is, the number of co-integrating vectors is less than or equal to r, where r is 0,1, or 2…, and so on. In each case, the null hypothesis is tested against the general alternative. Alternatively, the L-max statistic is ) In this test, the null hypothesis of r co-integrating vectors is tested against the alternative of r+1 cointegrating vectors. Thus, the null hypothesis r=0 is tested against the alternative that r=1, then r=1 against the alternative r=2 and so forth.
Empirical analysis and findings
Many macroeconomic time series contain unit roots dominated by stochastic trends as developed by Nelson and Plosser (1982) . Knowing that unit root tests are sensitive to the presence of deterministic regressors, three models are estimated. The most general model with an intercept and time trend is estimated first and restrictive models, i.e. with an intercept and without either intercept or trend, respectively, are estimated thereafter. Unit root tests for each variable are then performed at both levels and first differences of variables. Table 3 reports the results for both the ADF and PP test results for only the model with neither intercept nor trend. It can be seen that the null hypothesis of non-stationarity cannot be rejected at the 5% level for the levels of all the variables. However, when first differences are taken, the null hypothesis of non-stationarity is rejected in all the variables. Hence, it is concluded that the three variables are integrated of order one I(1). This result is consistent to the finding of Nelson and Plosser (1982) that most of the macroeconomic variables are non-stationary at level, but they are stationary after first differencing. Given that all the variables are integrated in the same order, the next step is to test for co-integration using Johansen's trivariate maximum probability procedure. Johansen (1988) suggests two probability ratio tests for the co-integration rank, a maximum eigenvalue test and a trace test. Results of both tests are reported in Table 4 , where r represents the number of co-integrating vectors. When applying the co-integration test, we choose the case 2 assumption, where the level data have no linear trend but the co-integrating equations have only intercepts. Table 4 indicates that there is one co-integrating equation. This means that although the three variables are I(1), there is also one stationary linear combination, i.e. the variables are co-integrated at C(1). As the co-integration hypothesis is accepted, the equation is estimated in levels with the canonical co-integrating regression. The coefficients are all statistically significant and they all have the (Candela & Figini, 2012) . The obtained multiplier of 1.21 estimates that the expected increase of real tourist receipts by 15% in 2013 will have a positive increase on the real GDP by 1.0%. This finding is far from the result of FEIR (2012) that calculated a tourism multiplier of 2.2 using an input-output analysis. However, a paper by Alcidi and Gros (2012) estimating a Keynesian multiplier for Greece to 1.4 concluded that this multiplier was the largest among Italy, Ireland and Spain. As Candela & Figini (2012) reports, the differences in the multipliers' estimations depend on the types of tourism the destination economy hosts, the characteristics of its economy and its social structure.
Summary and conclusions
This study uses a trivariate model of real GDP, international tourist expenditure and real effective exchange rate, in order to calculate a tourism output multiplier to gauge the significance of tourism in generating output. Using quarterly data for Greece over the 2000-2013 period and since the variables in this paper are non stationary and present a unit root, Johansen's co integration technique is applied. This methodology allowed us to obtain a co integrating relationship among the three variables and to apply the canonical co integrating regression.
The model reveals a tourism multiplier of 1.21, while the tourism industry produced an increase of 1.0% in the GDP in 2013. The obtained tourism multiplier of 1.21 reveals several interpretations. Firstly, Greek tourism industry not only plays an important role by generating output, income, value-added, but it also creates spillover effects on other tourism related sectors of the economy. Secondly, the results that have been estimated in this study can be considered as a guideline to the tourism industry policy makers, allowing them to take appropriate actions in developing and implementing policies and then to focus their attention on promoting those areas of tourism where direct, indirect and induced effects are higher. According to Mazumder et al (2009) , the multiplier analysis is the best element in policy making that must be taken into account before decisions are made.
Although the model performs well, some expansions however, would be necessary in order to fully satisfy future research. Since the tourism industry has strong inter-sectoral linkages with other sectors of the economy, our model could be expanded to derive multipliers in terms of income, employment, sales/transaction, government revenue, and import for the Greek economy. In addition, appropriate expansions of the model could identify and measure the direct, indirect and induced effects of any change in tourist expenditures in the Greek economy.
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